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I.  INTRODUCTION 


This  bibliography  Is  a  supplement  to  a  previously  issued  biblio¬ 
graphy,  and  includes  all  of  the  bibliographic  material  on  electron  col¬ 
lisions  that  has  been  added  to  our  files  since  the  previous  publication. 
The  literature  for  JILA  Information  Center  Report  No.  10  was  searched 
from  October,  1966,  through  October,  1969.  Additional  references  from 
1969  may  not  be  included. because  of  the  delay  time  involved  in  adding 
items  to  our  files  and  because  we  rely  upon  the  abstracting  journals  to 
obtain  references  from  sources  which  do  not  in  general  contain  informa¬ 
tion  of  interest.  The  current  scientific  literature  is  searched  on  a 
continuing  basis  and  items  omitted  herein  will  be  included  in  future  up¬ 
datings  of  this  bibliography. 

The  Electron  Collision  Cross  Section  Bibliography  is  divided  into 
three  main  sections.  The  first  section  codes  the  data  which  are  in  the 
references  included  in  the  bibliography.  The  second  section  lists  the 
title,  authors  and  complete  reference  for  the  paper  cited.  These  are 
ordered  by  their  ''file"  number.  The  third  section  consists  of  an  alpha¬ 
betical  author  index.:  After  each  name  is  a  list  of  the  "file"  numbers 
of  articles  authored  or  co-authored  to  be  found  in  the  bibliographic 
section. 


Description  of  the  Coding  Format 

The  data  are  categorized  by  a  hierarchy  of  descriptors  in  the  fol¬ 
lowing  order; 

1.  Process  (e.g.,  elastic  scattering,  electronic  excitation,  etc.) 

2.  Experimental  or  Theoretical 

3.  Normalized  or  Relative  (The  data  are  considered  normalized  if 
given  in  absolute  units.) 

4.  Atomic  or  Molecular  Species  including  the  degree  of  ionization 
of  the  species. 

(A  negative  ion  is  indicated  by  a  minus  sign;  neutral  un¬ 
excited  species  by  a  blank;  neutral  excited  species  by  a  star; 
and  a  positive  ion  by  a  number  indicating  the  degree  of  posi¬ 
tive  ionization.  All  of  these  symbols  follow  the  atomic  spe- 
ies,  which  are  listed  in  ascending  order  of  nuclear  charge,  Z. 
Molecular  species  are  listed  in  arbitrary  order.) 


"Bibliography  of  Low  Energy  Electron  Collision 
by  L.  J.  Kieffer,  NBS  Miscellaneous  Publication 
from  the  U.S.  Government  Printing  Office,  price 
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Cross  Section  Data," 
#289,  1967,  available 
50  cents. 
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5.  The  references  in  which  the  data  described  are  found.  The 
references  are  identified  by  a  file  number,  the  first  author, 
and  the  year  of  publication  (e.g. ,  63  implies  1963). 

The  following  comments  about  categories  (see  Contents)  will  aid  in 
the  proper  use  of  the  bibliography.  The  category  Elastic  Scattering 
replaces  the  previous  categories  Total  Elastic  and  Differential  Elastic 
Scattering.  The  following  categories  were  deleted:  Radiative^ Attach¬ 
ment,  Dissociative  Recombination,  and  Radiative  Recombination.  The 
category  Total  Scattering  covers  cross  sections  which  are  the  sum  of 
elastic  and  inelastic  cross  sections.  It  includes  any  references  to 
experimentally  determined  cross  sections  in  which  the  experiment  does 
not  distinguish  between  elastically  and  inelastically  scattered  elec¬ 
trons  even  if  the  experiment  is  carried  out  in  an  energy  range  in  which 
only  elastic  scattering  is  expected. 

The  abbreviations  for  journal  titles  are  taken  from  Chemical  Ab¬ 
stracts  or  if  not  abstracted  there,  from  Science  Abstr~cts,  Series  A 
Physics  Abstracts . 


Electron  Collision  Cross  Section  Bibliography 

The  criterion  used  in  choosing  the  references  for  this  bibliogra¬ 
phy  is  that  the  publication  contain  original  measurements  or  calcula¬ 
tions  of  electron  cross  sections.  The  target  species  covered  were  all 
the  atoms  plus  simple  molecules  of  atmospheric  and  astrophysical  in¬ 
terest.  The  incident  energy  range  covered  was  0  to  10  KeV.  The  upper 
limit  on  the  energy  was  not  used  as  an  absolute  limit;  however,  one 
should  not  expect  to  find  electron  collision  cross  sections  in  the 
range  of  50  KeV  and  above. 

Papers  containing  the  following  quantities,  which  are  not  expli¬ 
citly  cross  sections,  have  also  been  collected: 

1.  phase  shifts, 

2.  scattering  lengths, 

3.  ionization  efficiencies, 

A.  excitation  efficiencies. 

The  reason  for  including  these  quantities  is  that  under  the  proper  con¬ 
ditions,  cross  sections  have  been  or  can  be  simply  derived  from  them. 

Published  manuscripts,  theses,  reports  given  at  meetings,  and  com¬ 
pany  or  agency  reports  which  have  been  printed  and  circulated  are  in¬ 
cluded  in  the  bibliography.  However,  reference  is  not  made  to  material 
that  is  unavailable  either  through  library  facilities  or  government  doc¬ 
ument  centers.  (No  classified  material  is  included.) 


These  processes  are  covered  in  part  in  JILA  Information  Center  Report 
No.  4,  A  Bibliography  of  Electron  Swann  Data  1967,  by  J.  Dutton. 
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There  is  a  tendency  for  authors  to  publish  material  which  is  ident¬ 
ical  to  that  which  they  have  reported  on  at  a  meeting  (which  is  printed 
and  circulated)  and  also  Issued  as  a  company  or  agency  report.  In  some 
cases  it  is  possible  to  verify  that  this  is  so  and  in  those  cases  only 
one  reference  (the  formal  publication  if  there  is  one)  is  kept  in  our 
bibliography.  In  most  cases  it  is  not  possible  to  make  such  a  precise 
distinction  among  such  documents ,  since  only  some  of  the  material  may 
have  been  available  before.  Because  of  this,  there  may  be  more  than 
one  reference  to  the  same  original  data.  We  have  tried  to  keep  this  to 
a  minimum  consistent  with  our  aim  of  collecting  all  published  data. 

Inclusion  of  a  reference  in  this  bibliography  does  not  imply  a 
value  judgment  about  the  accuracy  of  the  information.  We  only  assert 
that  this  reference  claims  to  report  a  measured  or  calculated  electron 
collision  cross  section  (or  the  equivalent  as  described  previously). 

The  question  of  the  accuracy  of  the  data  is  to  be  covered  in  separate 
published  critical  reviews  [see,  for  example,  Kleffer,  L.  J.  and  G.  H. 
Dunn,  Rev.  Mod.  Phys.  38,  1,  (1966);  Moiseiwltsch ,  B.  L.  and  S.  J. 

Smith,  Rev.  Mod.  Phys.  40,  238  (1968)). 

The  authors  would  like  to  gratefully  acknowledge  the  assistance 
of  the  staff  of  the  JILA  Information  Center.  The  computer  programs 
used  for  this  report  were  written  by  Patricia  Ruttenberg.  The  man- 
script  was  prepared  by  Elizabeth  Hosack  and  Victoria  Tempey. 
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ERRATA  TO  NBS  MISC.  PUB.  289* 


The  following  should  be  deleted  from  the  bibliography  of  electron  pro¬ 
cesses  : 


Total  Elastic  Scattering  Experimental 

Normalized 

H  0933  Cody,  64 

Differential  Elastic  Scattering  Experimental 

Relative 

Hg  0486  Kessler,  65 


Electronic  Excitation  Theoretical 

Normalized 

H  0585  Seaton,  62 

Dissociation  Experimental 

Relative 

H20  0924  Mann,  40 

N  H3  0924  Mann,  40 

Normalized 

02  1460  Rapp,  65 

N  0  1460  Rapp,  65 

N2  1460  Rapp,  65 

N20  1460  Rapp,  65 

C  02  1460  Rapp,  65 

C  0  1460  Rapp,  65 


The  following  should  be  added  to  the  bibliography  of  electron  processes 

Differential  Elastic  Scattering  Experimental 
Normalized 

Hg  0486  Kessler,  65 


The  following  should  be  added  to  the  bibliography  of  positron  processes 

Total  Elastic  Scattering  Theoretical 

Normalized 

H  0933  Cody,  6* 


The  following  should  be  deleted  from  the  citation  and  author  lists: 
585  Seaton,  M.  J.  (The  paper  is  correctly  listed  as  534.) 


* 

National  Bureau  of  Standards  Miscellaneous  Publication  289,  1967,  U.  S 
Government  Printing  Office,  price  SO  cents. 
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PUBLISHED  ERRATA  TO  ELECTRON  COLLISION  CROSS  SECTION  CITATIONS 


File  Citation 

20  Hughes,  A.  L.  and  McMillen,  J.  H. ,  Inelastic 

and  elastic  electron  scattering  in  argon, 

Phys  Rev  £9 ,  585-600  (1932) . 

256  DeVore,  R.  V.,  Absorption  and  Breoast rah lung 
cross  sections  of  nitrogen  for  slow  electrons, 
Phys  Rev  1J6,  A666-8  (1964). 

332  Stebbings,  R.  F.  et  al..  Collisions  of  elec¬ 
trons  with  hydrogen  atoms.  V.  Excitation  of 

metastable  2S  hydrogen  atoms,  Phys  Rsv  119. 
1939-45  (1960). 

503  Temkln,  A.,  Electron-hydrogen  phase  shifts 

just  below  the  inelastic  threshold,  Phys  Rev 
Lett  10,  22-5  (1963). 

773  Feldman,  P.  and  Novick,  R. ,  Autoionizing 

states  in  the  alkali  atoms  with  microsecond 
lifetimes,  Phys  Rev  Lett  11,  278-81  (1963). 

920  Doering,  J.  P.  and  Mahan,  B.  H. ,  Photoioniza¬ 
tion  of  nitric  oxide,  J  Chem  Phys  36,  669-74 
(1962). 

942  St.  John,  R.  M.  and  Lin,  C.  C. ,  Production  of 
excitation  and  ionization  in  helium  by  single¬ 
electron  impact,  J  Chem  Phys  4.1,  195-7  (1964). 

1082  Mjolsness,  R.  C.  and  Sampson,  D.  K. ,  Distor¬ 
ted-wave  calculation  of  rotational  excitation 
of  N?  by  slow  electrons,  Phys  Rev  Lett  13, 
812-15  (1964). 

1512  McGowan,  J.  W. ,  et  al..  Elect ron-H-atom  elas¬ 
tic-scattering  resonances,  Phys  Rev  Lett  15, 
917-20  (1965). 

1673  Mittleman,  M.  H.,  Single  and  double  ioniza¬ 
tion  of  He  by  electrons,  Phys  Rev  Lett  16. 
496-9  (1966). 

2695  Fox,  M.  A.,  Electron  excitation  from  the 

ground  state  of  helium  to  the  3*D  state,  Proc 
Phys  Soc  London  88,  65-9  (1966). 

2626  Anderson,  R.  J.  et  al..  Electron  excitation 

functions  of  mercury,  Phys  Rev  157.  31  (1967). 
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Phys  Rev  40,  469-70 
(1932). 


Phys  Rev  140,  AB3 
(1965). 


Phys  Rev  J74,  2051-2 
(1961). 


Phys  Rev  Lett  11. 
278-31  (1963). 


Phys  Rev  168,  270 
(1968). 


J  Chem  Phys  41, 
2724  (1963). 


J  Chem  Phys  67,  347 
(1967). 


Phys  Rev  Lett  14, 
39  (1965). 


Phys  Rev  Lett  17, 
66  0766). 


Phys  Rev  Lett  Jjb, 
779  (1966). 


Proc  Phys  Soc  London 
90,  585  (1967). 


Phys  Rev  185,  404 
(1969). 


File 


Citation 


Erratum 


2647  Kieffer,  L.  J.  and  Dunn,  G.  H. ,  Dissociative  Phys  Rev  164,  270 
ionization  of  R2  and  D2,  Phys  Rev  158,  61-5  (1967). 

(1967). 

2696  Lassettre,  E.  N.  et  al..  Electron-impact  spec-  J  Chem  Phys  48, 
trum  of  ethane,  J  Chem  Phys  46,  4536-7  (1967).  539  (1968). 

2759  Feldman,  P.  and  Novick,  R. ,  Auto-ionizing  Phys  Rev  168.  270 
states  on  the  alkali  atoms  with  microsecond  (1968). 
lifetimes,  Phys  Rev  160 ,  143-58  (1967). 

3729  Moustafa  Houssa,  H.  R.  et  al. ,  Excitation  of  Physica  42,  490 

helium  by  0.05-6  KeV  electrons  and  polariza-  (1969). 

tion  of  the  resulting  radiation,  Physica  40, 

517-49  (1969). 

3774  Tai,  H.  et  al..  Angular  distributions  of  elas-  Phys  Rev  Lett  23, 
tically  scattered  electrons  from  hydrogen,  453  (1969). 

Phys  Rev  Lett  22,  1415  (1969). 
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